Restoration of activity to catalytically deficient mutants of ribulosebisphosphate carboxylase/oxygenase by aminoethylation.
Substitutions for active-site lysyl residues at positions 166 and 329 in ribulosebisphosphate carboxylase/oxygenase from Rhodospirillum rubrum have been shown to abolish catalytic activity. Treatment of the Cys-166 and Cys-329 mutant proteins with 2-bromoethylamine partially restores enzyme activity, presumably as a consequence of selective aminoethylation of the thiol group unique to each protein. Amino acid analyses, slow inactivation of the wild-type carboxylase by bromoethylamine, and the failure of bromoethylamine to restore activity to the corresponding glycyl mutant proteins support this interpretation. The observed facile, selective aminoethylations may reflect an active site microenvironment not dissimilar to that of the native enzyme. Catalytic constants of these novel carboxylases, which contain a sulfur atom in place of a specific lysyl gamma-methylene group, are significantly lower than that of the wild-type enzyme. Furthermore, the aminoethylated mutant proteins form isolable complexes with a transition state analogue, but with compromised stabilities. These detrimental effects by such a modest structural change underscore the stringent requirement for lysyl side chains at positions 166 and 329. In contrast, the aminoethylated mutant proteins exhibit carboxylase/oxygenase activity ratios and Km values that are unperturbed relative to those for the native enzyme.